Minimal information exists on unintended health consequences following childbirth, particularly in relation to mode of delivery. This study aimed to evaluate the impact of mode of delivery on longterm sexual satisfaction of women by using a validated questionnaire. Forty-five primiparous women who had cesarean deliveries and 90 primiparous women who had vaginal deliveries with mediolateral episiotomies enrolled in the study. Quality of sexual relations and sexual satisfaction were self-reported by using Golombock-Rust Inventory of Sexual Satisfaction. Prevalence of sexual dissatisfaction was compared between the two groups and logistic regression analysis was carried out to identify the predictors of sexual dissatisfaction. The prevalence of overall sexual dissatisfaction was 4.4% in cesarean group while it was 14.4% in vaginal delivery group (P ¼ 0.081). Vaginal delivery group demonstrated a trend toward higher prevalence of dissatisfaction in all subscales except sensuality area than cesarean group, however, differences between two groups did not reach to statistical significance. Degree of pleasure for relationship with the spouse was identified as a significant predictor for overall sexual dissatisfaction (P ¼ 0.008). Our findings suggest that sexual dissatisfaction should not be assumed simply a product of the delivery mode. Individual, socio-demographic, lifestyle and marital characteristics should also be taken into account.
Introduction
Despite the potential negative impact of sexual health problems on women's quality of life and the frequency of operative intervention at birth, minimal information exists on unintended health consequences following childbirth, particularly in relation to mode of delivery. 1 A number of studies have indicated the association of breastfeeding, spontaneous or operative vaginal delivery, perineal trauma, vaginal tears and episiotomy with a postpartum decrease of sexual function. [2] [3] [4] [5] [6] [7] [8] Such evidence may create a suspicion for vaginal delivery and may contribute to high preference rate of elective cesarean section owing to the perceived benefits of this mode of birth. [9] [10] [11] [12] [13] [14] Most studies investigating the impact of the method of delivery on sexual functioning have focused on only acute sexual problems such as loss of lubrication, pain on orgasm, pain during sexual intercourse and loss of sexual desire for up to 6 months after childbirth. [3] [4] [5] [6] [7] [8] [15] [16] [17] [18] [19] The use of invalidated sexual functioning measures in these studies made it difficult to make comparisons and decreased the ability to draw clinical inferences from the findings. In addition, the contribution of disease, health status, and delivery to subsequent sexual health has not been well studied and commonly has not accounted for the important confounding factors such as clinical, obstetric, health service and social risk factors. 20 The aim of this study was to evaluate the impact of mode of delivery on long-term sexual satisfaction of women by using a validated questionnaire. Moreover, influence of socio-demographic, reproductive and lifestyle characteristics on the quality of sexual relations and sexual function were evaluated.
Methods

Subjects and procedures
After the approval by the local ethics committee, this study was conducted between December 2005 and March 2006 as part of a larger study designed to determine the contributing factors to sexual functions of women, men and couples. This paper focuses on the findings related to the mode of delivery.
All of the subjects for this study were heterosexual women, legally bound by the state of marriage as husband and wife. Consecutive primiparous women with a prior live birth were identified upon their presentation at the outpatient desk and were asked to participate in a paper and pencil questionnaire, being assured of no delay in their examination period. Multiparous women, apparently pregnant women, those with a stillbirth, and those with history of delivery within the last 12 months were excluded from the study to avoid contribution of those factors. Study protocol was explained to and a written informed consent statement was obtained from all eligible volunteers before participating in the study. The patients self-completed the questionnaires in a separate room allowing for sufficient privacy. One of the authors was available always in case any patient would request additional information about the questions.
Questionnaire
The self-administered questionnaire had two parts. Part-I was designed to collect data about individual and lifestyle characteristics of women such as age, weight, height, educational level, employment status; smoking, alcohol consumption, coffee/tea intake, age of menarche, age at first coitus, sharing the home with a relative, having a separate parent bedroom at home, sharing the same bed with partner or child. Other questions included contraceptive use (last method, duration and degree of pleasure for the method), obstetric history (gravidity, parity, mode of delivery, ongoing breastfeeding and on-going pregnancy), pregnancy losses (miscarriage, termination and ectopic), details of vaginal delivery (date, birth weight; episiotomy, vacuum or forceps use), details of cesarean delivery (date, birth weight; elective or intrapartum) and medical background (chronic medical illness and treatment).
Part-II of the questionnaire included the Golombok-Rust Inventory of Sexual Satisfaction (GRISS). 21 GRISS is a multidimensional questionnaire, which provides an objective assessment of the quality of sexual relationships and sexual satisfaction. GRISS comprises 28 questions each with five possible answers, ranging from 'never' to 'always'. Each of these 28 items are scored and 24 of them converted to provide eight discrete scores, one for overall sexual satisfaction and seven for each specific area of sexual satisfaction -that is, frequency of intercourse, communication, degree of satisfaction, avoidance, sensuality, vaginal penetration and orgasm. This allows a breakdown of specific areas of sexual satisfaction. The final scores on each of the GRISS subscales range from 1 to 9, scores from 4 to 1 indicate increasing degrees of sexual satisfaction and scores from 5 to 9 indicate increasing degrees of sexual dissatisfaction. The results of the standardization study indicated that GRISS could be used in our population both in practice and in research as a valid and reliable scale. 22 In the present study, patients were asked to ignore the periods of temporary illnesses or current pregnancy while answering the questions. Recruitment for the study groups started at the same time and finished when each group achieved the minimum requirements.
Data analysis
The primary outcome of this study was the difference in prevalence of overall sexual dissatisfaction score between women who had vaginal deliveries and who had cesarean sections. According to our initial assessment, which had demonstrated 10% of overall sexual dissatisfaction in the first 10 women with cesarean deliveries, 30% dissatisfaction in vaginal delivery group was presumed to be clinically significant. PS Power and Sample Size Calculations Version 2.1.30 statistical package revealed that a minimum of 44 participants were required for the small group with a one-to-two ratio between two groups to demonstrate this difference at alpha ¼ 0.05, beta ¼ 0.20 and power ¼ 80% level. Although the study end point was overall sexual dissatisfaction, the specific areas of sexual satisfaction were also included as end points. This was to enable us to assess patients' sexual satisfaction in a fuller picture.
For the primary analysis, the sample was divided into two groups according to mode of delivery. One sample Kolmogorov-Smirnov test was used to analyze the normality of distribution of variables. Levene's test was used to test the homogeneity of variance for the continuous variables. Comparisons between proportions were made using the w 2 -test. Mann-Whitney U-test was used to compare the categorical variables. To examine further the effect of variables on sexual dissatisfaction, a secondary analysis was carried out. For the secondary analysis, cesarean and vaginal groups were merged together. All relevant variables having more than two categories were converted into dichotomous variables, and then the effects of these variables on prevalence of sexual dissatisfaction in each subscale were investigated one-by-one to determine the probability of inclusion for the full model. Variables for which the unadjusted P-value was p0.20 were selected
Long-term sexual function of primiparous women S Gungor et al after examining their potential confounding roles and excluding if they were likely to be intervening variables or those not associated with both the exposure and outcome relationship. At the second step, binary logistic regression analyses were carried out for all potential variables by using backward stepwise-likelihood ratio method. The model was reduced by using a P-value of o0.05 and 0.10 as entry and removal criteria at each step, respectively. Unadjusted and adjusted odds ratios (ORs) of statistically significant variables are presented as OR with 95% confidence intervals (CI).
Data are expressed as frequency, mean7standard deviation (m7s.d.), range, number and percentage, according to the variables. Differences were considered significant when Po0.05 for the two tails. Data analysis was carried out using SPSS for Windows version 10.0. 23 
Results
Of the 150 women who were approached for participation in the study, 143 (95.3%) voluntarily agreed to participate and complete data were available for all of them. Two refused to participate because they found the content of the study to be too personal for them and five refused because they had not enough time to complete the questionnaire. In order to obtain a better comparison of risk for sexual dissatisfaction between two mode of deliveries, eight women with vaginal delivery (four of them had episiotomy plus vacuum extraction, and four delivered without an episiotomy) excluded from the study. The questions about couple's having a separate bedroom and sharing the same bed were answered all 'yes' and about woman's breastfeeding was answered all 'no'. These questions were, therefore excluded from the analysis.
Cesarean deliveries accounted for 33.3% of all deliveries and 18 (40.0%) were performed without labor, whereas 27 (60.0%) were after onset of labor. The two groups exhibited similar socio-demographic and reproductive characteristics except for employment status, educational level and mean age at the first intercourse. Women in the vaginal delivery group were less educated than cesarean group (P ¼ 0.005), and there were more women holding a regular job in the cesarean group compared with vaginal delivery group (P ¼ 0.028) ( Table 1 ). Age at the first intercourse was earlier in vaginal delivery group compared with cesarean Long-term sexual function of primiparous women S Gungor et al group (P ¼ 0.021). Mean age at the first intercourse was almost the same as mean age at marriage in both groups. Both groups were similar with regard to time since delivery ( ¼ child's age), child's birth weight (g) and birth weight o2.500 g. Overall, 15 of 135 (11.1%) women demonstrated an overall sexual dissatisfaction. Prevalence of sexual dissatisfaction was 54.1% (n: 73) in frequency of intercourse, 39.3% (n: 53) in communication, 46.7% (n: 63) in avoidance, 43.7% (n: 59) in sensuality and 39.3% (n: 53) in vaginal penetration. The prevalence for degree of satisfaction and orgasm areas were 8.1% (n: 11) and 11.1% (n: 15), respectively.
In both groups, mean scores of sexual satisfaction were in the range of normal limits ( Table 2) . Although women who had vaginal deliveries demonstrated a trend toward higher prevalence of dissatisfaction in all subscales except sensuality area compared with those women who had cesarean deliveries, differences between two groups did not reach to statistical significance ( Table 3) .
Predictors of sexual dissatisfaction
When adjusted ORs are taken into account, multivariate analysis identified the 'neither bad nor good' relationship with the spouse as predictor of overall sexual dissatisfaction as well as the degree of satisfaction, avoidance and orgasmic areas of sexual satisfaction (Table 4) .
Women without use of any method of contraception demonstrated significantly higher dissatisfaction in frequency of sexual intercourse compared with those using any method of contraception.
An education level of primary/secondary school and being overweight/obese were identified as predictors of non-communication. The former was also associated with non-sensuality.
Multivariate analysis identified the 'neither bad nor good' relationship with the spouse, living with a relative in the same home, being overweight/obese, duration of marriage for more than 10 years and not being pleasured for method of contraception as predictors of dissatisfaction.
The arranged marriages, approximately one-fifth of all marriages, were associated with avoidance in sexual relation. Women without a regular job showed significantly higher rates of dissatisfaction in vaginal penetration scale.
Discussion
The appropriate role of cesarean section is currently an important issue of women's health and is hotly Long-term sexual function of primiparous women S Gungor et al The present study observed worse scores of sexual function, in the long term, in women who had vaginal deliveries with episiotomies than those who had cesarean deliveries. However, differences between the two groups were not statistically significant. The advantage of the present study was to be able to use a cross-validated questionnaire rather than relying on general questions about sexual problems or focusing only on dyspareunia. This provided a fuller picture of overall sexual assessment in the study groups. In both groups, few women reported dysfunction in the degree of satisfaction and orgasm areas, despite the fact that dissatisfactions were common in frequency of coitus, communication, avoidance, sensuality and vaginal penetration. This was somewhat a contradictory finding for us. Although, the frequency of sexual intercourse does not necessarily reflect a more intimate relationship, one would expect that if a couple has good relations with each other such as good sensuality and sexual bond, then sexual expression and activity would be more frequent. Our data suggested that more complex relations may exist not only among specific areas of sexual relation but also between several variables and sexual function. Our findings also indicated that the degree of pleasure for relationship with the spouse has a significant influence on overall sexual satisfaction as well as degree of satisfaction, avoidance and orgasm. Women's perception of their degree of satisfaction and orgasm may be based not only on their sexual activity, but also on the level of satisfaction in relationship with their spouse. It certainly warrants further research, which includes not only the effect of mode of delivery, but also the effects of socio-demographic, cultural and psychosocial factors, health behavior, mental health and physical symptoms to better understand self-rated sexual function in the context of childbirth. 20 Our review of English literature demonstrated that there has been no study to compare our findings directly with regard to time after delivery, use of measures and study groups. However, some general comparisons are possible, particularly with two studies. Barrett et al. 8 investigated the sexual health of primiparous women by using a validated questionnaire. They found that any protective effect of cesarean section on sexual function was limited to the early postnatal period (0-3 months), primarily to dyspareunia-related symptoms. At the 6th month, the differences in dyspareunia-related symptoms, sexual response-related symptoms, and postcoital problems were much reduced or reversed, and none reached to statistical significance between cesarean and vaginal delivery groups, including multiple comparisons between cesarean deliveries (with and without labor) and vaginal deliveries (spontaneous, assisted, and unassisted deliveries with and without episiotomy). Our findings related to dyspareunia and sexual responses were consistent with their findings. They concluded that there was no basis for advocating cesarean section as a way to protect women's sexual function after childbirth. Recently Baytur et al. 24 investigated the respective roles of the mode of delivery and strength of pelvic floor muscles in the long term (more than 2 years after delivery) sexual function of women who were delivered vaginally (all had a right mediolateral episiotomy) and women who underwent cesarean delivery. Desire, arousal, lubrication, orgasm, satisfaction, and pain were measured separately by a validated questionnaire and pelvic floor muscle strength was assessed by a perineometer. They found that there was no difference among the groups regarding sexual function, and there was no correlation between sexual function and pelvic muscle strength. Apart from the small sample size and heterogeneity of groups in parity, there were some limitations related to measurement of sexual function. First, they chose a self-report questionnaire to evaluate sexual function, but they used it in a question-answer manner. Regarding the sexual function as a very sensitive area of investigation, that was an important confounding factor. Second, their sexual function findings included only the mean scores. The prevalence of sexual dissatisfaction in overall and subscales was not reported. This may be due to the lack of diagnostic discriminatory point of the study questionnaire. In our study, investigation for the prevalence of sexual dissatisfaction revealed a better picture of sexual satisfaction in both groups, particularly in some of the specific areas. This may provide a better assessment of patients in clinical practice.
Review of other relevant studies suggested a strong association between assisted vaginal delivery and some degree of sexual dysfunction. 2, 6, 7, [15] [16] [17] Two studies reported that spontaneous vaginal delivery was associated with decreased sexual problems compared with assisted vaginal delivery or cesarean delivery. 16, 17 Recently, Connolly et al.
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reported a time-dependent increasing frequency of orgasm, resumed intercourse and decreasing dyspareunia at 24 weeks postpartum. Delivery mode and episiotomy were not associated with intercourse resumption or anorgasmia; dyspareunia was only associated with breastfeeding at 12 weeks. Sexual function was described as similar to or improved over that function before pregnancy. All studies that assessed perineal pain reported that the greatest risk for increased perineal pain occurred among women with assisted vaginal delivery. 2, 15, 17 Recently, Buhling et al. 25 found that presence of dyspareunia at 6-18 months after delivery was 2.6% (3/115) in spontaneous vaginal without injuries, 0.0% (0/58) in cesarean section, 6.3% (20/316) in episiotomy or perineal laceration and 9.0% (13/114) Long-term sexual function of primiparous women S Gungor et al in operative vaginal delivery. Reported associations between cesarean delivery and perineal pain, dyspareunia and delay in resumption of sexual intercourse postpartum have been inconsistent. 2, 7, 16, 17 Although there are reasonable mechanisms that could argue for the improved sexual functioning among women with cesarean deliveries, major gaps in information about sexual functioning remain. 20 Some limitations should be taken into consideration when interpreting the results of those studies referenced above. Some of them, with their focus on women's general health, included relatively limited measures of sexual health whereas some of them focused on dyspareunia. 7, [15] [16] [17] [18] [19] [25] [26] [27] All studies used postal questionnaires mailed at varying times after childbirth ranging from 4 days to 18 months and examined the sexual function by using nonvalidated questionnaires. Consequently, the potential for recall bias and the substantial losses to follow-up were the common problems with the study design. Use of invalidated measures in these studies made it difficult for us to make direct comparisons in sexual functioning.
There are limitations to be considered in the present study. Our study was based on a population of women attending outpatient clinic of an obstetrics and gynecology department. Consequently, sample selection bias might occur with the study population and the prevalence of sexual dissatisfaction might be related to the gynecologic problems of some women. Since the recruitment for the study groups were started at the same time and all eligible volunteers were included consecutively, it is reasonable to accept that selection bias did not effect on either group selectively. Therefore, the differences between the two groups could be valid. Second, the focus of our study was on current sexual problems; therefore, what proportion of problems there were before pregnancy or within the first year after delivery was unknown. Ideally, as a suggestion for future research, a study designed to investigate sexual satisfaction before and after different modes of delivery could account for many other contributing factors. Third, none of the women had undergone a physical examination to reveal findings such as cystocele, rectocele and decensus uteri, which might have an impact on sexual function. However, the prevalence of stress incontinence symptoms did not differ significantly between the two groups. Routine use of episiotomy in primaporus vaginal deliveries in our country as well as avoidance from assisted vaginal deliveries, particularly from forceps applications, made it very difficult to obtain sufficient number of these patients in the setting of this study. Finally, our data did not include factors on partners' characteristics; therefore, this potentially significant factor could not be assessed. More information on the partner and partner's role may be elicited in future studies on this subject.
In conclusion, women who had cesarean sections had better mean scores and lower prevalence of sexual dissatisfaction compared with those who had vaginal deliveries with episiotomies. However, differences between the two modes of delivery groups did not reach to statistical significance within the limitations of our data. Sexual dissatisfaction should not be assumed simply a product of the delivery mode. Individual, socio-demographic, lifestyle and marital characteristics of the couples should also be taken into account. As consideration of postnatal sexual health may be an important factor in driving the current high cesarean section rates, this information would be helpful to both prospective mothers and their health-care professionals.
